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Verify that the trigger started the dy-
namometer timer. Use good engineer-
ing judgment to minimize error in re-
ceiving the time and frequency signal.

(ii) After at least 1000 seconds, re-dial
station WWV and listen for the time

§1066.235

announcement. Verify that the trigger
stopped the dynamometer timer.

(iii) Compare the measured elapsed
time, Y., to the corresponding time
standard, Y.r to determine the time
error, Yewor, Using the following equa-
tion:

yem)r — yact _yref -100 %
Viet

Eq. 1066.230-1

(2) Ramping method. You may set up
an operator-defined ramp function in
the signal generator to serve as the
time standard as follows:

(i) Set up the signal generator to out-
put a marker voltage at the peak of
each ramp to trigger the dynamometer
timing circuit. Output the designated
marker voltage to start the
verification period.

(i1) After at least 1000 seconds, output
the designated marker voltage to end
the verification period.

(iii) Compare the measured elapsed
time between marker signals, Y., tO
the corresponding time standard, Yier,
to determine the time error, Yeror, USing
Equation 1066.230-1.

(3) Dynamometer coastdown method.
You may use a signal generator to out-
put a known speed ramp signal to the
dynamometer controller to serve as the
time standard as follows:

(i) Generate upper and lower speed
values to trigger the start and stop
functions of the coastdown timer cir-
cuit. Use the signal generator to start
the verification period.

(ii) After at least 1000 seconds, use
the signal generator to end the
verification period.

(iii) Compare the measured elapsed
time between trigger signals, Ya«, to
the corresponding time standard, Yier,
to determine the time error, Yemor, USing
Equation 1066.230-1.

(d) Performance evaluation. The time
error determined in paragraph (c) of
this section may not exceed +0.001%.

§1066.235 Speed verification proce-
dure.

(a) Overview. This section describes
how to verify the accuracy and resolu-
tion of the dynamometer speed deter-
mination.

(b) Scope and frequency. Perform this
verification upon initial installation,
within 370 days before testing, and
after major maintenance.

(c) Procedure. Use one of the fol-
lowing procedures to verify the accu-
racy and resolution of the dynamom-
eter speed simulation:

(1) Pulse method. Connect a universal
frequency counter to the output of the
dynamometer’s speed-sensing device in
parallel with the signal to the dyna-
mometer controller. The universal fre-
quency counter must be calibrated ac-
cording to the instrument manufactur-
er’s instructions and be capable of
measuring with enough accuracy to
perform the procedure as specified in
this paragraph (c¢)(1). Make sure the in-
strumentation does not affect the sig-
nal to the dynamometer control cir-
cuits. Determine the speed error as fol-
lows:

(i) Set the dynamometer to speed-
control mode. Set the dynamometer
speed to a value between 4.2 m/s and
the maximum speed expected during
testing; record the output of the fre-
quency counter after 10 seconds. Deter-
mine the roll speed, S.:, using the fol-
lowing equation:
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— f'droll'ﬂ.

act

Eq. 1066.235-1

Where:

f = frequency of the dynamometer speed
sensing device, in s—1, accurate to at least
four significant figures.
d.,on = nominal roll diameter, in m, accurate

to the nearest 0.01 mm, consistent with
§1066.225(d).

n = the number of pulses per revolution from
the dynamometer roll speed sensor.
Example:
f =2.9231 Hz =2.9231 s !
dron = 904.40 mm = 0.90440 m
n =1 pulse/rev

2.9231-0.90440- 7

act

Sact = 8.3063 m/s

(ii) Compare the calculated roll
speed, S., to the corresponding speed

1

set point, S.r, to determine a value for
speed error, Sewor, Using the following
equation:

Serror = Sact - Sref

Eq. 1066.235-2

Example:

Sact = 8.3063 m/s
Srer = 8.3000 m/s
Serror = 8.3063 — 8.3000 = 0.0053 m/s

(2) Frequency method. Use the method
described in this paragraph (c)(2) only
if the dynamometer does not have a
readily available output signal for
speed sensing. Install a single piece of
tape in the shape of an arrowhead on
the surface of the dynamometer roll
near the outer edge. Put a reference
mark on the deck plate in line with the
arrow. Install a stroboscope or photo
tachometer on the deck plate and di-
rect the flash toward the tape on the
roll. The stroboscope or photo tachom-
eter must be calibrated according to
the instrument manufacturer’s instruc-
tions and be capable of measuring with
enough accuracy to perform the proce-
dure as specified in this paragraph

(c)(2). Determine the speed error as fol-
lows:

(i) Set the dynamometer to speed
control mode. Set the dynamometer
speed to a value between 15 kph and
the maximum speed expected during
testing. Tune the stroboscope or photo
tachometer until the signal matches
the dynamometer roll speed. Record
the frequency. Determine the roll
speed, Y. using Equation 1066.235-1,
using the stroboscope or photo tachom-
eter’s frequency for f.

(ii) Compare the calculated roll
speed, Y., to the corresponding speed
set point, y.r, to determine a value for
speed error, using Equation
1066.235-2.

(d) Performance evaluation. The speed
error determined in paragraph (c) of
this section may not exceed +£0.02 m/s.

Yerror,
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